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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a British Company, 
of 131—133 HoOend Puk Avenue. London 
Wll 4UT (formerly of 4—9 Wood Street, 
London EC2V 7JY), do hereby declare the 
invention, for which we pnj that a Patent 

nbc granted us, tod the method by which 
to be performed, to be particularly des- 
cribed in and by the following statement: — 
Thu invention rebuts tz> the anrurin g ol 
structu re s to tubular metal piles underwater. 

It is the conventional p ractice where, for 
example, a base is to be fastened ft) the sea* 
bed by piles for the base to Incorporate indi- 
vidual tubes which cnrfirlr the nam of the 
piles projecting above the sesrbed, and the 
tubes are then secured to the piles bjr any 
one of several methods including weklfcg or 
grocrJogj or driving a phi djanvfrjeafly 
through each pile and the surrounding tube. 
AS of these methods are however cxtzemcly 
expensive by reason of the need to ship out 
divers and the tetjusreti s pe c ial apparatus for 
underwater work and the lengthy work neces- 

Aococding to the present invention there 
is provided a method of Turing to tubular 
enetal pflea a struetnre sacorp o ra nng a plu rality 
of tubes through which the respective pOes 
which method qwiprfrs locall y de- 
each pile outwardly into txgfsdy 
or welded engagement with the en- 
circling tube by detonation of an exp l o s i ve 
charge within that pOa» 

It will be understood that the only work 
required of the diver is an underwater opera* 
don according to the invention b to ensure 
that the eap l mai v e charge is conectrjf p oani o ned 
and located. The required shape and size of 
the explosive charge are all d e t ermi ned 
ti-ftforefsmiL 

The pile and tube may initially both be 
cylndrkal at the location of the intended 
explosion, so that the explosion deforms both 
the pile and the tube outward locally, or 
alternatively the tube may ioiriaQy be out- 




wardly deformed aa by swaging so that the 
deforms principally the pile, ex- 
it Locally into swaged or welded 
with the tube. 50 
invention wul now be described b 
more detail with reference by way of Trimpir 
to the accompanying diagrammatic drawings 
fa which: 

Figures 1 and 2 are diagrammatic sectional 55 
views illustrating resp e ctivel y the shapes of 
the tube and pur, in one method according 
mine tavetrdoa, r espe c tively before and after 
the detonation of the explosive charge. 

first to Figure 1, the reference 60 
10 indicates a metal frame structure 
winch is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven loco the sea-bed 11. One such put is 
shown at 12. 65 

Hie structure 10 incorporates a number of 
vertical pOe guide tubes 13 and operates, 
Airing its installation, as a template for locat- 
ing the pDes in their correct p os itions whilst 
they are being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
die tipper ends of the tubes are belled out* 
ward. Each pile is thus lowered through the 
fW T TT^'^g tube 13 and hammered into 
the sea-bed. When the pile has been driven 75 
in, its upper end is left projecting fust above 
the top edge of the tube 13. the pOe being 
cut off at this level if n e ces s ar y. Each of the 
guide tubes baa fatermediase its ends a 
swaged-out portion aa shown at 14 and s> 60 
secure the structure to the piles a shaped 
explosive charge 15 suspended on a One 16 
is lowered into the pOe to a position level 
with portion 14 of the tube, is located in that 
position and fa then drmnatrd . The explosion 85 
deforms the pile locally outwards into swaged 
or welded engagement with the portion 14 
o f the t ube, so th at the stru cture is located 
against upward or downward soovement tela* 
the to the ptk. 90 
The shape and size of the charge are 
according to materials used, the 
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depth and dauby of the water, whether a 
swaged ta et fct e ne e fit or a welded interface 
fit is lequxed between the p0e and the guide 
tube, and other relevant f acton* 

If desired, the initial foraging of die guide 
tubes may be omitted, and m that case die 
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tube h made from a metal having a aaUcfaa 
degree of maHeabifor to enable it to be de- 
formed outward, without fractarinf, by the 
rT 1 "**— so that again a swaged interference 
fit or welded interface fit is obtained between 
the tube and puc* 

WHAT WE CLAIM IS:— 

1. A method of securing to tabular metal 
piles a structure incorporating a plurality of 
tubes through which the respecthno pOas pro- 
icctj which method comprises locally deform* 
ing each pfle outwardly into Ugtuly swaged or 



with die endrcllng tube 



by detonation of an e tvt cbssge within 20 
the ptk. 

2* A tn ^*^ uv ^ as claimed in 1 9 whcfCui 
each tube is initially of locally increased dis- 
tae fi g? at the In r at iOB of the csjm«r« charge. 

3. A method of sa m bag to tubular metal 25 
piles a structure in corporati ng a plurality of 
tubes through which the r e sp e cti ve ptk* pro- 
ject* which method is subsiaudnuy as herein* 
Dcsore oescnoea who reference so ana as 
illustrated to the a ccosnp aaying drawings* 30 
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